Conformational specificity of GABA binding to the presynaptic GABAA receptor.
GABAA receptors on the synaptic terminal of retinal bipolar neurons mediate the inhibition by GABA of presynaptic calcium influx in these non-spiking interneurons. To characterize the conformational specificity of GABA binding to the receptor underlying this presynaptic inhibition, we have recorded the conductance change induced in isolated bipolar cells by GABA and by two conformationally locked analogs of GABA, cis- and trans-4-aminocrotonic acid (ACA). Trans-ACA (the extended conformation) is more potent than GABA in activating the GABAA chloride conductance of the synaptic terminal, while cis-ACA (the folded conformation) is 20-fold less potent than GABA. These results show that the extended conformation of GABA is the preferred form for the presynaptic GABAA receptor.